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ATTACHMENT 3 

Project Description and Capital Investments as Required by C.5 and C.11 

[REDACTED VERSION] 
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PROJECT DESCRIPTION 
 

The Lower Barker Hydroelectric facility has been in operation since 1980 and has a 
nameplate capacity of 1500 kW. The plant has a single generating unit which is comprised of a 
retrofit turbine with a capacity range of 400 kW to 1500 kW.  

The existing single regulated S-Type turbine at the Lower Barker Hydroelectric facility is 
oversized and inefficient. The penstock is also restricted with several bends, flow straighteners, 
section changes and a turbine shut off valve (TSV).  

The consequences of an oversized turbine and a restricted penstock are that the site cannot 
be operated to its optimum capacity. At 100% blade opening, the unit can briefly operate at 1450 
kW until the penstock starts to drain. On the lower end of the power curve, the unit cannot operate 
below 400 kW.   

To address the above mentioned deficiencies, a turbine upgrade project is planned for 2015. 
The project will consist of replacing the existing S-Type single regulated turbine that operates 
within the range of 140 cfs to 500 cfs with a full Kaplan S-Type turbine operating in the range of 
89 cfs to 475 cfs. The operating range of the new turbine will match the hydraulic capacity of the 
penstock at the upper end of the power curve and, at the lower end of power curve, will allow to 
harness the energy at the low range of the flow duration curve, thus significantly improving the 
efficiency of the plant.  

The turbine shut off valve will also be removed thus reducing the restriction on the flow of 
water to the turbine. 

The list below summarizes the major work that will be completed to repower the facility. 
 

MECHANICAL WORK 
 

Turbine: The existing oversized S-Type turbine will be replaced with a brand new fully regulated 
Kaplan S-Type turbine rated at 1350 kW and sized to match the hydraulic capacity of the plant. 
The mechanical work involved will include the replacement of the following: 
 

 Runner 
 Runner Hub 
 Runner Blades 
 Runner Blade linkage 
 Runner Blade Servomotor Assembly 
 Turbine Main Shaft 
 Stay Ring 
 Inner Distributor Assembly 
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 Outer Distributor Assembly 
 Wicket Gates and Linkage 
 Wicket Gates Servomotor 
 Guide Bearing 
 Thrust Bearing 
 Main Shaft Seal 
 Throat Ring 
 Hydraulic Power Unit (HPU) 
 Instrumentation 

 
The picture below illustrates the layout of an S-Type Kaplan turbine very similar to what will be 
installed at the Lower Barker Hydroelectric Facility. 
 

 
Figure 1: Model of a full Kaplan double Regulated Horizontal S-Type Turbine 

 

Penstock: To reduce existing restrictions, the turbine shut off valve (TSV) at the exit of the 
penstock will be removed. This will allow a gain, on average, of at least 1 foot of head.  
 

 TSV Removal 
With the installation of a fully regulated wicket gate system in place of the current guide 
vanes, the TSV will no longer be needed to slow down the turbine in case of over speed or 
for dewatering purposes. 
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CIVIL WORK 
 

 Concrete removal in powerhouse 
39 Cubic yards of concrete will be removed to make space for the new turbine’s outer 
distributor assembly and wicket gate linkage mechanism. 

 
 Rock removal 

50.7 cubic yards of rock will be removed below the current draft tube and turbine case to 
accommodate the new wicket gate linkage servomotor unit.  
 

 Concrete 
69.7 cubic yards of new concrete will be poured in place to support the new equipment.  
 

 Miscellaneous 
Stairs and handrails will be moved and re-installed in order to accommodate and to access 
the new turbine. Some additional structural work will be done for grating. 
 

ELECTRICAL WORK 
 

 Automation Upgrade 
Installation of a control platform that provides complete monitoring and control of all 
generating equipment, water levels & flows, temperatures and electrical metering. The 
integrated system will perform the following functions: 
 

- Automatic Unit Stop 
- Status Monitoring & Alarm Response 
- Automatic Water Level Management 
- Automatic Flow Management  
- Resource Monitoring & Data Recording 
 
 

INVESTMENT AND BOOK VALUE OF THE FACILITY 
 
The capital investments required by the project are presented in the following table. They total an 
amount of [REDACTED]. 
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Capital Investments Required 
 

Description Details Cost 

Mechanical [REDACTED] [REDACTED] 

Electrical [REDACTED] [REDACTED] 

Civil [REDACTED] [REDACTED] 

Other [REDACTED] [REDACTED] 

   
Grand Total  for Turbine Upgrade [REDACTED]
 

 

In order to determine the percentage of investments as compared to the value of the facility, the 
2013 book value of the Lower Barker facility was compared to the estimated cost of the upcoming 
project, all of which are summarized in the table below. 

Item Cost 
Book value in 2013 [REDACTED] 
Total Investments ($) [REDACTED] 
% Invested [REDACTED] 

 

The above table shows that the planned investments amount of [REDACTED] will represent 
[REDACTED] of the value of generating equipment at the site including the land and the dam 
which was estimated at [REDACTED] in 2013.  
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